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(54) Electronic throttle control with adjustable default mechanism 



(57) An electronic throttle control system is 
desaibed having a housing (22) with a motor (40). throt- 
tle valve (60), gear mechanism (48.102.104), and fail- 
safe mechanism (104,132,134). A spring member (132) 
attached to a gear member (104) and default lever 
(134). and which is biased when the throttle valve (60) is 
in its fully open and closed positions, operates to open 



the throttle valve in the event of an electric failure, thus 
allowing the vehicle to limp home. An adjustable pin 
member (284) Is used to adjust the position of the 
default lever (134) and thus the tiirottle valve In a fail- 
safe situation. 
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Description 



[0001] This invention relates to electronic valve 
control systenrs and more particularly to an electronic 
throttle control system for an Internal combustion 
engine. 

[0002] The present application Is related to the fol- 
lowing copending patent applications '^Electronic Throt- 
tle Control With Default Mechanism Subassembly," 
based on US Serial No. 09/239.695; "Throttle Body 
Shaft Axial Play Control." based on US Serial No 
09/240.762; and "Default Mechanism For Electronic 
Throttle Control System." based on US Serial No. 
09/240.761. 

[0003] Valve assemblies for engines and related 
systems typically utilise rotatable valve members in fluid 
flow passageways to assist in regulating fluid flow 
through them. For example, throttle valve members are 
positioned in air induction passageways into internal 
conrbustion engines. The valve assemblies are control- 
led either mechanically or electronically and utilise a 
mechanism which directly operates the valve memk>er. 
[0004] Known electronic throttle control assemblies 
utilise a plurality of components which typically are diffi- 
cult and time consuming to assemble together Also, the 
throttle or valve plate Is positioned on a throttle body 
shaft which often experiences undesirable axial or radial 
movement which can adversely affect the operation of 
the valve assembly. 

[0005] For electronic throttle control systems. It also 
is desirable to have a foil-safe mechanism or system 
which allows the throttle valve to open or remain open in 
the event that the electronic control or electronic system 
of the vehicle fails. 

[0006] It would be desirable to have an electronic 
valve control system which addressed the above con- 
^^''ns and provides an improved assembly and system, 
which also reduces cost and improves reliability. 
[0007] The present invention provides an electronic 
throttle control assenrt>ly having a housing with a motor, 
a gear train and throttle valve. A throttle plate is posi- 
tioned on a throttle shaft and the plate and shaft are 
positioned in the engine air induction passageway, such 
that the throttle plate regulates airflow into the engine. 
[0008] The operation of the throttle vafve is accom- 
plished by a gear train asseml)ly driven by a DC motor. 
The motor is regulated by the electronic control unit of 
the vehicle wtiich in turn is responsive to the input of the 
vehicle operator or driver. A throttle position sensor is 
included in a housing cover and feeds back the position 
of the throttle plate to the electronic control unit. 
[0009] The throttle body shaft is held in the throttle 
valve section of the control assembly housing by bear- 
ing members. Axial and radial movement ("play") of the 
throttle body shaft is prevented by an axial clip member 
which is secured on one end of the shaft. 
[0010] In the operation of the throttle valve, a gear 
connected to the motor operates an Intermediate gear, 



which in turn operates a sector gear which is connected 
to the throttle body shaft. The sector gear is biased by a 
spring member in both the open and closed positions of 
the throttle valve. 

5 [0011] As a fail-safe mechanism, a default lever is 
operably attached to the spring member and operated 
by a boss attached to the intermediate gear. The bias of 
the spring member in combination with the default lever 
operates to open the throttle valve in the event of failure 

10 of the electronic system. In one embodiment of the 
invention, the default lever, spring member and a gear 
member are interlocked together as a subassembly to 
improve the assembly process for the entire electronic 
throttle control assembly. In another embodiment, the 

15 default position of the throttle valve is adjustat>le to 
Insure operation in various conditions arxi engines. 
[0012] The invention will now be described further, 
by way of exanple, with reference to the accompanying 
drawings, in which: 

BO 

Rgure 1 illustrates an electronic throttle control 
assembly in accordance with the present Invention; 
Figure 2 is an exploded view of the electronic throt- 
tle control assembly of Figure 1 ; 
25 Rgure 3 is a cross-sectional view of the electronic 
throttle control assemt>ly of Figure 1 . the cross-sec- 
tion bang taken along line 3-3 in Figure 1 and in the 
direction of the arows; 

Rgure 4 depicts an intermediate gear member 
30 which can be utilised with the present invention; 

Rgure 5 illustrates a default lever which can be uti- 
lised in the present invention; 
Rgure 6 illustrates a "dock-spring" embodiment of 
a spring member which can be utilised with the 
35 present invention; 

Rgure 7 Illustrates a sector gear member which can 
be utilised with the present invention; 
Rgure 7A illustrates an alternate emtxxiiment of 
sector gear member with a sensing means thereon; 
40 Rgure 8 Illustrates a sub-assembly of a sector gear, 
spring member and default lever in accordance with 
one embodiment of the present Invention; 
Rgures 9, 10 and 11 illustrate the range of opera- 
tion of a gear train in accordance with one embodi- 
es ment of the present Invention; 

Rgures 9A, 10A and 11 A illustrate the positioning 
of the throttle valve plate during the range of opera- 
tion of the present inventton; 
Rgures 9B, 10B and 1 1 B illustrate the movement of 
so use of a spring member during the range of opera- 
tion of the present Inventran; 
Rgure 12 illustrates another embodiment of a 
spring member which can be used with the present 
invention; 

55 Rgure 13 illustrates an axial spring dip member 
which can be utilised with the present invention; 
Rgure 14 illustrates the positioning of a axial spring 
dip member on a throttle shaft in accordance with 
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one embodiment of the present invention: 
Figure 15 is a schematic illustration showing a rep- 
resentative circuit diagram which can be utilised 
with the present invention; 
Figure 16 illustrates an adjustable default mecha- 
nism which can be utilised with the present Inven- 
tion; and 

Figures 17-19 illustrate an alternative embodiment 
of cover member and an alternative embodiment of 

the Invention. 

[0013] Figure 1-3 illustrate one embodiment of an 
electronic throttle control assembly in accordance with 
the present invention. Figure 1 illustrates the assembly 
20 in its assembled form. Figure 2 illustrates the compo- 
nents of the assembly in an exploded condition, and 
Figure 3 is a cross-sectional view of the assembly 20 as 
shown in Figure 1 (without the cover). 
[0014] The electronic throttle control assembly 20 
includes a housing or body member 22 and a cover 
member 24, The housing 22 includes a motor section 
26, a throttle valve section 28, and a gear train section 
30. The cover member 24 includes the throttle position 
sensor (TPS) 32. together with related electronics, 
which reads or "senses" the position of the throttle valve 
and transmits it to the powertrain control module (PCM) 
of the vehicle. In order to connect the PCM to the TPS. 
an electrical connector 25 is positioned on the cover 24. 
The connector preferatrfy has six contacts 27 (see Fig- 
ure 3): two to the motor which regulates the position of 
the throttle valve; and four to the TPS and related elec- 
tronics. 

[0015] When the driver or operator of the vehicle 
presses the vehicle accelerator, the PCM sends a signal 
to the electronics in the electronic throttle control 
assemt)ly 20 which operates the motor which in turn 
operates the gear train and adjusts the position of the 
throttle valve. The throttle valve is positioned in the main 
air passageway 29 from the air intake inside the engine 
compartment to the Internal combustion engine. The 
throttle valve thus regulates the airflow to the Internal 
combustion engine. 

[0016] The precise position of the throttle valve In 
the airflow passageway is sensed by the TPS and 
relayed or fed back to the PCM in order to confirm or 
adjust the desired throttle valve setting. 
[0017] The cover member can be attached to the 
body member 22 in any conventional manner, such as 
the snap tab mechanism shown in Figures 1-3. For this 
purpose, a series of openings 120 are provided in the 
cover member for mating with a series of tab members 
122 on the outside of the gear section 30 of the housing 
22. Also, an appropriate gasket or sealing member (not 
shown) is preferably positioned between the cover 
member and the housing in order to protect the gear 
train and TPS from dirt, moisture and other environmen- 
tal conditions. When the electronic tiirottie control 
assembly 20 is utilised, it is positioned in the engine 



compartment of the vehicle and bolted or otherwise 
securely fastened to the vehicle. For this purpose, a plu- 
rality of holes 21 are provided in the housing. 
[001 8] An alternate and presently preferred mecha- 

5 nism for attaching the cover member 24 to the housing 
22 is shown In Figures 17-19. In this embodiment, the 
cover member 24* has an electrical connector 25* an 
alternative type of sensing mechanism 200 (discussed 
below). The cover mechanism 24' is attached to the 

10 housing by a plurality of fasteners 202 positioned 
through openings 204 in tab members 206. This elimi- 
nates any possible movement between the cover and 
housing. 

[0019] Bushing members 208 are positioned in the 

15 four outer or corner openings of the cover member, 
while bushing members 210 are positioned in the two 
central or side openings. The bushing members 208 
preferably are made of a metal material and are the 
same as the thickness T of the cover member 24'. This 

20 allows the cover member to k>e securely attached to the 
housing and at the same time pre/ent over tightening 
and compression of the cover member. The txishing 
members 210 which also are preferably made of a metal 
material are provided of extra length and are positioned 

25 in wider openings 212 in the housing 22. The bushing 
members 210 act as positioning dowels or pins in order 
to accurately position the cover member relative to the 
housing and thus to precisely align the sensing mecha- 
nism 200 in the cover with the sector gear member and 

30 throttle body shaft. 

[0020] The motor 40, as best shown in Figure 3, is 
a twelve-volt DC motor. The motor 40 is connected to a 
mounting plate 42 which is bolted or othenwise securely 
fastened to the body member 22 by a plurality of bolts, 

35 screws, or other fasteners 44. The plate 42 also has a 
pair of plug-in contacts 45 (see Figure 3) which electri- 
cally connect the electronics in the cover member 24 to 
the motor 40. 

[0021 ] The motor 40 has a shaft 46 on which a spur 
40 gear 48 is positioned. The spur gear 48 is preferably 
made of a powder-metal material press-fit onto the 
motor shaft 46. The gear 48 has a plurality of teetii 47 
which mesh with and rotate adjacent gears, as 
described below. The throttie plate 60 is secured to a 
45 throttie body shaft 62 which in turn is positioned in the 
throttle section 28 of the body member or housing 22. 
The throttle plate 60 is secured to the tiirottie body shaft 
62 by a plurality of small fasteners or plate screws 64. 
The throttie shaft 62 is positioned in a fcx>re or channel 
50 70 in the throttie section 28 of the body member 22. The 
bore 70 is transverse to the axis of the airflow passage- 
way 29. 

[0022] Throttle shaft 62 has an O-ring dnannel or 
groove 74, a pair of concave recesses 76 at the upper 
55 end 63 for secure connection to one of the gears (as 
explained below), a pair of openings 78 for positioning 
of the plate screws therethrough, an axial or longitudi* 
nally extending slot 80 for positioning of the throttie plate 
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60 therein, and a pair of flats or recesses 82 at the lower 
end for use in assembling and positioning the throttle 
valve. The flats 82 are utilised to rotate the throttle shaft 
62 during assembly of the throttle plate and also to ori- 
ent and hold the shaft stationary when a gear member 
is moulded and installed on it. 

[0023] An O-ring 84 is positioned in the channel 74 
on the throttle shaft. The O-ring 84 provides a seal 
between the air in the air flow passageway and the gear 
train components and electronics in the cover. 
[0024] Before the throttle body shaft 62 is posi- 
tioned in the housing 22. a pair of bearings 86 and 88 
are installed in place in the housing. The bearings allow 
the throttle body shaft to rotate freely in the housing. 
The bearings 86 and 88 are conventional ball-bearing 
members with pairs of races separated by small t>all- 
bearings. 

[0025] As shown in Figure 3. once the throttle IxxJy 
shaft 62 is positioned in the housing - and before the 
throttle plate 60 is secured to it - an axial spring clip 
member 90 is secured to the tower end of the shaft. The 
spring clip 90 is also shown in more detail in Figures 2. 
13 and 14. The spring clip 90 has a central annular disc 
91 . a plurality of inner spring tab members 92 and a plu- 
rality of outer spring tab members 94. The spring clip 
member 90 is preferably wade of a spring steel mate- 
rial. The tab members 92 securely hold the axial spring 
clip member 90 in place on the throttle body shaft 62; 
tab ment)ers 94 securely hold the throttle body shaft 62 
securely in position in the throttle section 28 of the body 
or housing member 22. In this regard when the assem- 
bly 22 is assembled, as shown in Figure 3. the outer tab 
members 94 are securely wedged against the inside 
surface of cavity 96 on the lower end of the throttle sec- 
tion 28, while the inner tab members 92 are wedged 
against the surface of the throttle shaft 62. 
[002*=? The axial spring clip member 90 eliminates 
axial or longitudinal movement (i.e., "play") of the throt- 
tle body shaft 62 inside of the throttle section. The upper 
end of the throttle body shaft 62 is secured against axial 
movement by the lower end of the nnoulded sector gear 
(as shown in Figures 3 and as descrik^ in more detail 
below), while the axial spring dip 90 securely arxJ tightly 
affixes the lower end of the throttle body shaft against 
axial movement. 

[0027] During assembly, the clip member 90 is 
pushed or forced onto the shaft 62 until it contacts the 
inner race of bearing 88. Preferably, the dip member 90 
is installed with a predetermined load. The load pre- 
loads both of the bearings 86 and 88 and eliminates 
axial movement of the shaft in the assemfcrfy 22. The 
pre-load on the bearings also eliminates any radial 
movement or "slop" between the inner and outer races 
of the bearings. 

[0028] The elimination of the axial arxJ radial move- 
ment of the throttle shaft in the assembly improves the 
quality of the feedback signal provided by the TPS to the 
PCM. The movement of the throttle body shaft, and 



hence the throttle plate, will be more accurately and pre- 
dsely sensed and read by the TPS and thus more accu- 
rately and predsely relayed to the PCM. The pre- 
loading of the bearing members also efiminates the bur- 
5 nishing of the ball-bearing members in the bearings dur- 
ing normal vehicle operation. 

[0029] For assembly of the throttle body shaft and 
throttle plate in the assembly 20. the throttle body shaft 
62 is rotated in order to allow the plate 60 to be posi- 

10 tioned in slot 80. The throttle body shaft 62 is then 
turned approximately 90 degrees in order to allow the 
throttle plate screws 64 to be secured through the shaft 
and plate, thereby securely affixing the plate to the 
shaft. Openings 63 are provided in the throttle plate for 

15 this purpose. 

[0030] Thereafter, once the throttle valve plate is 
installed in position, and the electronic sensing mecha- 
nism is aligned and calibrated, an end cap member or 
plug member 98 is positioned on the end of the cavity 

20 96. This protects the lower er>d of the shaft from mois- 
ture, dirt and other environmental conditions which 
might adversely affect the operation of the throttle valve. 
[0031] The gear assembly or gear train used with 
the electronic control assembly 20 in accordance with 

25 the present invention is generally referred to by the 
numeral 100 in the drawings. The gear train mechanism 
100 includes spur gear 48 attached to motor 40. an 
intermediate gear memt)er 102 (Figure 4), and a sector 
gear member 104 (Figure 7). The intermediate gear 102 

30 is nrK>unted on a shaft member 106 which is secured to 
the housing or body member 22 (see Figures 1-3). The 
intermediate gear 102 can freely rotate on shaft 106. 
[0032] The intermediate gear 102 has a first series 
of gear teeth 108 on a first section 109 and a second 

35 series of gear teeth 110 on a second section 111. A 
raised post or tx)ss 130 which is used to actuate the 
default lever (as explained below), is positioned on the 
first section 109. A reinforcing ridge 131 is connected to 
the post. The gear teeth 1 08 on gear 1 02 are positioned 

40 to mesh with the gear teeth 47 on the motor driven gear 
48, while the gear teeth 1 10 are positioned and adapted 
for mating with the gear teeth 112 on the sector gear 
104. As shown in the drawings, the teeth 112 on gear 
104 are only provided on a portion or sector of the out- 

45 side circuntference of the gear member. 

[0033] The gear members 102 and 1 04 are prefera- 
bly made of a plastic material, such as glass-filled nylon, 
although they can be made of any other comparable 
material, or metal, which has equivalent durability and 

so function. 

[0034] The sector gear 104 is preferably moulded 
onto the end 63 of the throttle body shaft 62. For this 
purpose, the concave recesses 76 are provided in the 
shaft 62 which allow the sector gear to be integrally 
55 moulded to the shaft and be permanently affixed 
thereto. The lower end 105 of the sector gear is prefer- 
ably formed such that it contacts the inner race of bear- 
ing 86. as shown in Rgure 3, thus helping to hold 
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throttle body shaft in axial position. In this manner, when 
the axial spring dip mwriber 90 is installed in position, 
the shaft member is securely held by the lower end of 
the sector gear at one end and the spring clip member 
at the other end. 5 
[0035] The sector gear 104 has a central portion or 
member 114 which extends above the gear train 100 
and makes direct contact with the throttle position sen- 
sor (TPS) mechanism 32 in the cover member 24. In 
order for the TPS to read the position of the throttle io 
valve plate 60, the TPS must be able to con'ectly sense 
or read the movement and rotation of the throttle body 
shaft 62. For this purpose, the central member 1 14 on 
the sector gear 104 is positioned In a mating hub or 
receptacle mechanism (not shown) in the cover mem- is 
ber 24, which then by rotation or movement would be 
able to detect the movement and resultant position of 
the throttle valve plate 60. 

[0036] In an alternative embodiment, as shown in 
Figure 7A, 17 and 18 a small magnet member 113 is so 
positioned on the upper end of the central member 114' 
of sector gear 104\ The TPS is calibrated to read the 
direction of the magnetic field emanating from the mag- 
net and thus read or sense the rotational movement of 
the throttle body shaft and valve plate in order to feed- 25 
back the position to the PCM. For this purpose, a pair of 
semi-circular members 220 are provided on the cover 
24\ The central member 114' is positioned within and 
rotates inside the members 220. 

[0037] In order to operate the throttle valve plate 62. 3o 
a signal from the PCM is sent to the motor 40 through 
the electronics module 32 or 200 in the covers 24 or 24'. 
The motor rotates spur gear 48 which then rotates inter- 
mediate gear 102. The rotation of gear 102 In turn 
rotates sector gears 1 04 or 104* and also throttle body 35 
shaft 62, which Is directly attached to the sector gear. 
The rotation of shaft 62 accurately positions the valve 
plate 62 in the passageway 29 and allows the requisite 
and necessary air flow into the engine in response to 
movement of the accelerator. 40 
[0038] A circular diagram 250 which schematically 
illustrates the actuation of the present invention is 
shown in Figure 15. A pedal member 252 with a return 
spring 254 is provided in the vehicle. One or more posi- 
tion sensors 256 read or sense the position of the pedal 45 
member 252 due to activation by the vehicle operator or 
driver. The sensed position is transmitted to the power- 
train control module (PCM) 260. The motor control elec- 
tronics and controllers are integrated into the PCM. The 
PCM also receives input and data from other sensors so 
262. such as the vehicle speed and mass airflow. The 
electronic throttle control assembly 20 has a PC nrtotor 
40 which, through a gear mechanism 100, operates the 
position of the throttle valve plate 60 in the air flow pas- 
sageway 29. The sensor 32.200 reads or senses the ss 
position of the throttle valve plate and sends the appro- 
priate data to the PCM. The PCM monitors all of the 
data and governs the control of the throttle valve motor 



40 as needed. 

[0039] The present invention also has a fail-safe 
mechanism which allows the throttle valve plate to 
remain open in the event of a failure of the electronics 
system in the throttle control mechanism or in the entire 
vehicle. For the "fail-safe" mechanism of the present 
electronic throttle control assembly 20. a spring mem- 
ber 132 and a default lever member 134 are utilised in 
combination with the sector gear member 104. For ease 
of assembly, the combination of sector gear member 
104, spring member 132. and default lever member 134 
are joined together to form a sub-assembly 140, as 
shown in Figure 8. This sub-assembly. In combination 
with ridge wall or stop member 143 In the gear train sec- 
tion 30 of the housing 22 act together to limit the opera- 
tion of the valve plate member and control the operation 
of the fail-safe mechanism. 

[0O40] The default lever member 134. as best 
shown in Rgures 2, 5 and 8, has a circular centi-al collar 
member 136 on one side with a central opening 138 
therein. The collar member 136 also has an opening or 
slot 142 which is adapted to mate witii one end, partic- 
ularly the inner end 144, of the spring member 132. The 
default lever member 134 also has a stop arm member 
146. a driver arm member 148 and a pair of spring con- 
trol arms 150 and 152. The control arms 150 and 152 
rest on top of the spring member and act to hold it in 
place in the gear 104. The spring control arm 150 also 
has a snap-fit finger member 154 on the end thereof 
which is utilised to help hold the sub-assembly 140 
together, as described bek>w. 

[0041] The central opening 138 of the default lever 
member 134 is positioned over the central member 114 
of the sector gear 1 04. This allows the default lever 134 
to rotate freely relative to the sector gear member. 
When the sub-assemt>ly 140 is assembled, the spring 
member 132 is joined together with tiie default lever 
member 134. In this regard, the spring member 132 is 
positioned on the bottom of the default lever member 
134 around the collar member 136. with the inner end 
144 of the spring member 132 positioned In slot 142. 
The spring member 132 is then compressed sufficiently 
to allow the spring member to fit within the recessed 
area or cavity 160 on one side of the sector gear mem- 
ber 104 (see Figure 7). When the spring member 132 is 
positioned on the sector gear member 104. the outer 
end 162 of the spring mennber is positioned in the open- 
ing or slot 164 in the sector gear member between the 
sector of gear teeth 112 and the shoukJer or tab mem- 
ber 166. 

[0042] The bias of the spring member 1 32, together 
with the snap-fit finger memt>er 154 hold the sub- 
assembly 140 together. The finger member 154 is 
forced over the ramp 155 and locked in place by tab 
157. In this manner, the assembly of the tiiree conrpo- 
nents of the gear train and fail-safe mechanisms into tiie 
electronic throttle control assembly is faster and easier. 
Rather tiian attempting to first assemt>le the sector gear 
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member in the gear section of the housing, and then 
mount the spring member 132 and default lever mem- 
ber 134 on the sector gear member, while at the same 
time biasing the spring member, instead the members 
132. 134 and 104 are first assembled together to form 
sub^assembly 140 which is then positioned as a unit or 
sub-assembly In the gear train section 30 of the housing 
22. 

[0043] An alternative spring member 180 is shown 
in Figure 12. The spring member 180 is a helical torsion 
spring member and has a pair of ends 182 and 184. The 
torsion spring member 180 and be used in place of the 
helical "clock-type" spring member 132 described 
atx>ve. The ends 182 and 184 of the spring member 180 
correspond generally to the inner and outer ends 144 
and 162. respectively, of spring member 132 and gener- 
ally provide a similar function and purpose. In this 
regard, however, end 182 of spring member 180 is posi- 
tioned on top of the default lever member 134. rather 
than t>eing positioned inside the collar member. The 
other end 184 of the spring member 180 is positioned in 
the same slot or opening 164 in the sector gear member 
104 as the end 162 of the spring member 132. 
[0044] The sector gear memfc>er 1 04 also has a first 
stop shoulder or first positioner member 1 70 and a sec- 
ond stop or secorxJ positioner member 172. The two 
stops or positioner members are utilised in combination 
with the stop arm member 146 and driver member 148 
on the default lever member 134, and with the spring 
member 132 and wall ridge 143. to provide a fail-safe 
mechanism for use with the electronic throttle control 
assembly in accordance with the present invention. 
[0045] During the operation of the fail-safe mecha- 
nism, the spring member 132 is positioned so that it is 
significantly biased in both directions of rotation, and 
has the least b'as when the throttle plate is at a slightly 
opened position (i.e.. the '^default position"). 
[0046] As shown in Figures 9A and 1 0A, the throttle 
plate 60 has a range of operation between a fully closed 
position (Figure 9A) to a fully opened position (Figure 
10A). In Figure 9A. the air passageway 29 is completely 
k>locked off. In Figure 10A. the throttle plate is positioned 
parallel with the airflow thus allowing a full compliment 
of air to pass through the passageway 29. In this regard, 
when the throttle plate 60 is in its fully closed position, it 
actually is positioned about 7"* from a position trans- 
verse to the air flow passageway axis. This allows better 
movement and ease of opening of the throttle valve 
member. Then, when the throttle valve plate member is 
in the default position, it is opened ak»ut S^-IO"* from the 
throttle valve's closed position, or about 12*»-17** from a 
position transverse to the axis of the air flow passage- 
way. 

[0047] The two stops or positioner meml>ers 170 
and 172 on the sector gear 104 are used in combination 
with the wall ridge 143 on the housing 22, to limit the 
range of motion of the throttle valve and ensure that it 
does not go past the fully open or fully closed positions. 



For example, when the throttle valve plate is in its fully 
open position (Figure 10A), the second positioner mem- 
ber 172 is abutted against the wall stop 143 and pre- 
vented from opening any further (see Figure 10). When 

5 the throttle valve plate is in its fully closed position (Fig- 
ure 9A), the first positioner member 170 is positioned 
adjacent the opposite side of wall stop 143. Separate 
stop screw 175 is actually used to stop further rotation 
of positioner member 170 and sector gear 104. thus 

10 preventing the valve plate from attempting to dose more 
tightly and perhaps wedging shut or adversely affecting 
further operation (see Figure 9). 
[0048] In the fail-safe position of operation, the 
throttie plate 60 is at a slightly open position, as shown 

IS in Figure 11 A. In such a position, the throttie valve 
allows some air to flow through the passageway 29, 
thus providing the engine with sufficient inlet air to allow 
the vehicle to "limp-home". 

[0049] When the sub-assembly 140 is positioned in 
20 the gear section 30, the spring member 132 is posi- 
tioned such that its inner end 144 is significantiy biased 
when the throttle plate is in its closed position, as shown 
in Rgures 9A and 9B. while its outer end 162 is signifi- 
cantly biased when the throttie plate is in its fully open 
25 position, as shown in Figures 10A and 10B. Thus, at all 
times except when tiie throttle valve is in the default 
open position, the spring member 132 is significantiy 
biased in one direction or the other during operation of 
the throttle control valve system. The force of the motor 
30 40 acting through the gear train mechanism 100 over- 
comes ttie biasing forces provided by the spring mem- 
ber 132 and operates the control of tiie throttie valve 
plate 60. 

[0050] The movements of the sector gear 104, 

35 default lever 134 and spring member 132 when the 
throttie valve 60 moves between the open, closed and 
default positions, are shown in Figures 9 and 9B (closed 
position), Figures 10 and 108 (open position) and Fig- 
ures 11 and 11B (default position). The wall ridge 143 

40 acts as a stop to limit movement of tiie default lever 1 34 
(through stop arm member 148) and the sector gear 
member 104 (through first arxJ second positioner mem- 
bers 170 and 172 as well as stop screw 175). 
[0051 ] If the electronic system of the vehicle were to 

45 experience prot>lems or fail, or if the electronics 32 or 
motor 40 were to fail, then the bias in the spring member 
132 would retjrn the default lever member 134 to the 
position shown in Figure 11, where the stop arm 148 
would be positioned against the housing wall ridge 

50 member or stop 143. This would keep the throttie plate 
60 at Its partially opened position as shown in Figure 
11 A. 

[0052] The operation of the fail-safe mechanism 
can be descrbed simply in the following manner. The 
55 electronic throttie control assembly in accordance v^th 
the present invention utilises a single spring member for 
kx>th the wide-open return and the default position 
mechanisms. The motor gear 48 drives the intermediate 
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gear 102 at Its large diameter portion 109. The smaller 
diameter portion 111 of the intermediate gear then 
drives the sector gear 104. which in turn moves the 
throttle plate 60. 

[0053] When the DC motor 40 is empowered, 5 
spring force maintains the throttle at the default position, 
approximately 5** above the closed-in-bore. One end of 
the spring member is grounded to the housing and the 
other end Is grounded to the intermediate gear through 
the default lever. ro 
[0054] As the throttle opens, the default lever 
grounds one end of the spring member to the housing 
while the other end of the spring member is advanced 
with the throttle plate. As the throttle plate closes past 
the default position, the default lever (which is advanced is 
by the intermediate gear) moves one end of the spring 
member (the inner end 144 with spring meter 132) at a 
faster rate than the other end (the outer end 162 with 
spring member 132). At any position of the throttle, if 
power is interrupted to the motor, spring force will return so 
the throttle to the default position, allowing for limited 
vehicle operation. 

[0055] An alternative embodiment of the Invention 
is shown in Figure 16. With this embodiment, the default 
position of the throttle plate Is adjustable within a limited 25 
range. This allows adjustment of the default position 
depending on the particular vehicle and engine utilised. 
[0056] In Figure 16, the gear section 30' of the 
assembly housing 22' is illustrated, together with the 
gear mechanism 100*. including the spur gear 48 30 
attached to the motor shaft 46 and the intermediate 
gear 102 positioned on shaft 106. The sector gear Is 
also part of this en*)odiment. but not shown for reasons 
of clarity The spring meter 132 is positioned around the 
collar member 136' of default lever member 134'. The 3S 
default lever has stop arm 148' and spring control arms 
150' and 152*. 

[0057] In contrast to a single stop or wall menrtoer 
143 described atx)ve. the embodiment shown in Figure 
16 has a pair of spaced apart stop members 280 and 40 
282. In addition, stop member 282 Is provided with a 
threaded pin or screw meter 284 which is adjustat>le. By 
turning the head 286 of the screw member 284, the 
position of the opposite end 288 can be adjusted 
between stop meters 280 and 282. The end 288 acts as 45 
a stop member for defeult lever 134' and stop arm mem- 
ber 148'. The position of the stop end 288 adjusts or 
changes the default position of the throttle valve and 
thus the position of the throttle valve plate 60 in tiie air 
passageway 29. . so 

Claims 

1 . A valve assembly comprising : 

55 

a housing (22); 

a fluid passageway (72) In said housing (22); 
a shaft member (62) rotatably positioned in 



said housing (22) and extending through said 
fluid passageway; 

a valve member (60) positioned in said fluid 
passageway, said valve member (60) attached 
to said shaft member (62) and rotatable there- 
with; 

a gear mechanism (48,10.104) for rotating said 
shaft member (62) between a first position in 
which said valve member allows full passage of 
fluid through said fluid passageway and a sec- 
ond position in which said valve member pre- 
vents fluid from passing through said fluid 
passageway; 

driver means (40) for operating said gear 
mechanisms and rotating said shaft member; 
and 

deiauH means (132.134) for rotating said shaft 
member (62) to a third position in which said 
valve member (60) allows a limited amount of 
fluid to pass through said fluid passageway; 
and 

adjustment means (284) for adjusting tiie posi- 
tion of the valve member upon default. 

2. A valve assembly as claimed in claim 1 , wherein 
said gear mechanism comprises a first gear mem- 
ber attached to said driver means and a second 
gear member operably attached to said shaft mem- 
ber; and 

said default means conprises a spring mem- 
ber positioned on said second gear member 
and a default lever member positioned on said 
second gear member; 

said second gear member, deteutt lever mem- 
ber and spring member being connected 
together as a sub-assemt>ly In said housing. 

3. A valve assembly as claimed in claim 2, wherein 
said spring member has a first end connected to 
said default lever member and a second end con- 
nected to said second gear member. 

4. A valve assembly as claimed in claim 3 wherein 
said spring member is a helical torsion spring mem- 
ber or a clock-type spring member. 

5. A valve assembly as claimed in claim 2, wherein 
said gear mechanism further comprises a third gear 
member operably positioned between said first 
gear member and said second gear member. 

6. A valve assembly as claimed in claim 2, wherein 
said default lever member has at least one spring 
support arm thereon. 

7. A valve assembly as claimed in claim 2, wherein 
said default lever member has a finger member 
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thereon with a snap-fit connector means thereon for 
a snap-fit connection with said second gear mem- 
iDer. 

8. A valve assembly as claimed in claim 1. wherein 5 
said driver means oonYyises a motor positioned in 
said housing. 

9. A valve assembly as claimed in claim 1. wherein 
said default means oonrprises a spring member io 
positioned on said gear mechanism and a default 
member positioned on said gear mechanism in 
operable association with said spring member. 

10. A valve assembly as claimed in claim 1. wherein is 
said adjustment means comprises an adjustable 

pin member positioned on said housing and located 
to contact said default member and prevent further 
rotation thereof. 

20 
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